I. INTRODUCTION
Hot carrier injection in the oxide and at the Si-SiO2 interface constitutes a potential limit to device scaling. Indeed, the transistor miniaturization entails the presence of higher electric fields near the drain. This leads to an increase of the injection of the hot carriers in the oxide and at the interface. Therefore, localized defects near the drain are created [1] [2] [3] . These defects generate a parasitic currents *Corresponding author, e-mail: abouhdada@hotmail.com 62 A. BOUHDADA AND R. MARRAKH [4--6] . The LDD technology is used in order to attenuate the hot carriers effect by reducing the maximum of the electric field which moves toward the LDD region. However, in the LDD nMOSFETs, hot carriers induce a damage in the LDD region, this contributes to the reduction of the free carrier mobility and the increase of the parasitic LDD resistance [7] [8] [9] [10] [11] . Understanding the physics of hotcarrier effects in silicon MOSFETs plays an important role in determining device degradation mechanisms and thus the improvement of MOSFET design. One of the most important parameters for studying the ageing effect is the threshold voltage [12] . Therefore -c ---N(y), Nz(y), n(x, y) and p(x, y) are respectively, the acceptor, the donor, the electron and the hole concentrations; es is the dielectric permittivity of the substrate and q is the elementary charge.
To get an analytical solution of the surface potential, the potential distribution is approximated by the following polynomial form [12-14]: b(x, y) b0 + bly + b:y :z + b3y (2) where the Oi are only function of x. The surface potential is determined in the intrinsic region (0 < x < L) and then in the LDD region. Boundary Conditions allow to assure the continuity of the surface potential between these two regions.
In the intrinsic region donor and hole concentrations are ignored in a n-channel MOSFET device. The surface potential is computed under a depletion approximation, in this case concentration n(x, y) is neglected.
Boundary conditions on the interface and the depletion edges are given by: (3) 
A1 and A2 are calculated using the boundary conditions at the LDDchannel junction.
In the LDD region, Eq. (4) 
Boundary conditions on the interface and the substrate are given by:
where yp is the width of the depletion region created under the lightlydoped region.
Under these boundary conditions, terms in the left of (9) 
Substituting (11) and (12) 
where Nf, Xo and cr are the maximum of the defects density, the center of the gaussian distribution and the standard deviation of the gaussian distribution, respectively.
The resolution of Eq. (14) gives the surface potential expression in the LDD region: Defect Impact on the Surface Potential
The localized defects at the interface Si-SiO2 in the overlap n-LDD region are modeled by a gaussian distribution for which the variation of the maximum and the standard deviation allow us to determine of the degraded zone impact on the surface potential. The substrate bias influence is also studied. The curves in Figure 2a show that the localized interface charge strongly changes the surface potential profile. Indeed, the increase of the maximum defect density entails a reduction of the free carrier mobility in the LDD region, this leads to an increase in parasitic LDD resistance which reduces the surface potential near the drain. Figure 2b shows that the surface potential is gradually lowered by increasing the (Fig. 3) . The impact of the channel length on the threshold voltage in presence of the localized interface charge is represented in Figure 5 . The maximum of the guassian distribution of the defect density is equal to 1012cm -2 and the standard deviation is 0,0056pm. Simulation results represented in Figure 5 indicate that the effect of the localized interface charges in the LDD region is more pronounced for short channels and their influence becomes negligible when the channel length is great than 0.5 ttm.
V. CONCLUSION
This modeling allows determination of surface potential and threshold voltage variations according to localized interface charges in the noverlap LDD region. The increase of the density and the extension of the damaged zone induce a significant change on the surface potential profile near the drain and an increase of the threshold voltage. Simulation results in comparison with the experimental data carry the information about damage caused by the defects. This lead to understand the ageing effects in order to find technological solutions to minimize the performance degradation of the MOS devices.
